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1.0 INTRODUCTION   

Groundwater sampling activities at Operable Unit E (OUE)-Armored Vehicle Maintenance Area 
(AVMA) were conducted for the U.S. Army Directorate of Public Works (DPW) during October 
2005 under United States Army Corps of Engineers (USACE) Contract Number W911KB-04-P-
0091. 

Annual groundwater sampling was established under the Installation Restoration Program (IRP) 
to address the needs of multiple programs at Fort Richardson Army Post.  These programs 
include the Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA), Federal Facilities Agreement (FFA), and the Alaska state program sites.   

This report was developed to chronicle results from the groundwater sampling event at OUE-
AVMA conducted between 18 and 19 October, 2005.  The report summarizes and evaluates 
laboratory data collected and compares these findings with appropriate cleanup standards and 
timelines.   

Figure 2-1 shows the location of Fort Richardson Army Post land boundaries relative to 
Anchorage, Alaska. 

 

2.0 BACKGROUND INFORMATION 

2.1 Physical Setting 
 
Fort Richardson Army Post lies in an alluvial plain, often referred to as the Anchorage Lowland, 
which is bordered on the east by the Chugach Mountains and on the north, south, and west by 
waters of the Cook Inlet (Figure 2-1).  Fort Richardson Army Post is situated in a transitional 
zone on the eastern edge of the Anchorage Lowland and is inundated with four major drainages 
that originate in the Chugach Mountains.  The topography of Fort Richardson Army Post has 
been highly influenced by glacial activity and the effects of stream deposition and erosion.  

Eagle River and Ship Creek are the primary streams on the installation, running from east to 
west.  Ship Creek, the primary water source for Fort Richardson Army Post and Elmendorf Air 
Force Base, runs through Fort Richardson Army Post.  Fort Richardson Army Post obtains 
drinking water from the Ship Creek Dam Reservoir and has several emergency water supply 
wells near Ship Creek.  Groundwater used for the emergency water supply is obtained from the 
confined aquifer in the Knik outwash deposit.  Water storage for Fort Richardson Army Post is 
provided by a permanent 2.5 million gallon underground reservoir in the Elmendorf Moraine, 
and by the Ship Creek Dam Reservoir at the base of the Chugach Mountain Range.  A water 
treatment plant near the dam processes the drinking water.  A drinking water well is located at 
the Otter Lake Recreational Facility, located approximately two miles from the cantonment area. 
(ICRC, 2003) 
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Figure 2-1 Location of Fort Richardson Army Post 

Location of Fort Richardson
Army Post Alaska
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2.2 Environmental History 
 
In 1988, the Environmental Protection Agency (EPA) Region 10 placed Fort Richardson Army 
Post on the hazardous waste compliance docket.  The Army’s investigation of contaminated sites 
at Fort Richardson Army Post under the IRP began in 1988.  The objectives of the IRP are to 
assess sites where potentially hazardous material may exist and to develop and recommend 
remedial actions for those sites that pose a threat to human health and welfare or the 
environment. (CH2MHILL, 2004) 

The history of site OUE-AVMA (Table 2-1) is largely based upon analysis of aerial photos and 
information obtained from interviews of former Army employees.  The disposal area east of 
Building 45-590, located in the northwest quadrant of the OUE-AVMA area, was discovered by 
interviews with former Army employees and historical air photos from 1957, 1960, and 1966.  
The chlorinated solvents that have caused groundwater contamination formerly associated with 
building 45-590 on site OUE have been determined to be from another source area. (CH2MHILL, 
2004)  OUE-AVMA location and the approximate location of Former Building 45-590 are 
illustrated in Figure 2-2. 

In 1990, the USACE conducted an Underground Storage Tank (UST) remediation sampling 
program at the former UST location on site OUE-AVMA. The program assessed the presence 
and extent of fuel contamination in the soil and groundwater. (USACE, 1990) 

In 1994, ENSR conducted a limited field investigation of the entire site.  Complete results of the 
investigation are presented in the report Preliminary Source Evaluation 2, Operable Unit D, Fort 
Richardson, Alaska. (ENSR, 1996)  The objective of this investigation was to evaluate the presence 
of contamination in soil and sediment, the possible downward migration of contaminants, and 
potential source areas for groundwater contamination. 

In 2000, US Army Cold Regions Research and Engineering Laboratory (CRREL) conducted 
geophysical investigations to identify the location of the former burn pit and evaluate the 
character of the parking lot excavation and refill with possibly contaminated soils. (Astley et al., 
2000) 

In 2004, Satori Group Inc. was contracted to perform two rounds of low-flow groundwater 
sampling at OUE-AVMA.  Ten wells were sampled and analyzed in August and October.  

Satori Group, Inc continued low-flow groundwater sampling in May 2005. Ten wells were 
sampled and analyzed during this period. 
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The purpose of long-term monitoring at OUE-AVMA is to monitor natural attenuation and 
contaminant migration.  Plume monitoring will track the degradation of the Chemicals of 
Concern (CoCs) in order to achieve the two program goals.  

Table 2-1 outlines the history of OUE-AVMA from 1950 to present. Each year is accompanied 
with a brief description of important activities for that year. 

 

Table 2-1 Site OUE-AVMA Activity History 

Year Organization/Company Activity 

1950 -
1966* Fort Richardson Army Post Low level armored vehicle maintenance, oil and other waste 

material disposal 

1990 USACE UST remediation sampling program on OUE-AVMA 

1993 Harding Lawson Assoc. Site assessment at UST location on OUE-AVMA 

1994 ENSR Field investigation site OUE-AVMA 

1996 Ecology and Environment 
Inc. 

Background data analysis, soil borings, and groundwater 
sampling 

1996,1997, 
1998 ENSR Site investigation of Bldg 35-752 on site OUE-AVMA 

2000 CRREL Geophysical investigation 

2001 CRREL Historic aerial photography analysis and geophysical 
investigation 

2001 USACE Monitoring well installation, soil borings, groundwater sampling 

2002 CH2MHill Chemical quality assurance report AVMA-Bldg 35-752 

2003 CH2MHill 
Sampled wells AP-3467, AP-3468, AP-3534, AP-3789, AP-3901, 
AP-3916, and AP-4341 on AVMA.  Sampled wells AP-2982, AP-
2983, and AP-3503 at Bldg. 35-752. 

2004 Satori Group Inc. Sampled wells AP-3468, AP-3534, AP-3774, AP-3870,  AP-
3871, AP-3893, AP-4341, AP-4342, AP-4411, and AP-4413 

2005 Satori Group Inc. Sampled wells AP-3468, AP-3534, AP-3774, AP-3870,  AP-
3871, AP-3893, AP-4341, AP-4342, AP-4411, and AP-4413 

Source:  Preliminary Site Characterization Report (CH2M Hill 2003) 
* It is undetermined when the facility was no longer used as a maintenance area.  The latest aerial photo reviewed was taken 
in 1967. 
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Figure 2-2 OUE-AVMA Location 
 

OUE-AVMA Site

Approximate location of
Former Building 45-590

 
Image courtesy of the United States Geological Survey (USGS), 2002. 
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2.3 Regulatory Requirements 
 
The OUE-AVMA Remedial Investigation / Feasibility Study (RI/FS) identified groundwater 
contamination at the AVMA that requires action under CERCLA.  The need for remedial action 
was based on a determination that contaminants in groundwater pose an unacceptable risk to 
human health if ingested, and that contaminant levels in groundwater exceed state and federal 
drinking water standards.  Concentrations of chemicals in groundwater that primarily contribute 
to Excess Lifetime Cancer Risks that exceed 1-in-10,000 (based on a hypothetical conservative 
residential exposure scenario) were considered CoCs. (CH2MHILL, 2004)   
 
Previously, the chemicals of concern in groundwater at the AVMA were Tetrachloroethene 
(PCE) and dibenzo (a,h) anthracene.  Since a Record of Decision (ROD) has not been signed at 
this time, the 2004 EPA Region 9 Preliminary Remediation Goals (PRG) are used for 
comparison to OUE-AVMA (Table 2-2).  The analysis for dibenzo (a,h) anthracene was again 
included for well AP-3893 in October 2005 by Satori per statement of work. The last known 
historical sampling for this analyte was performed by CH2MHill in August 2002. 
 
It is the request of the DPW that analyte results for wells are screened against the PRG values as 
well as the Alaska Department of Environmental Conservation (ADEC) Cleanup Criteria (Table 
5-1).  

Table 2-2  Screening Values for Result Comparison at OUE-AVMA  

Contaminant Preliminary Remediation Goals 2004 
Tap Water (µg/L) 

Aluminum 36000 

Arsenic 0.045 

Carbon Tetrachloride 0.17 

Chloroform 0.17 

Methylene chloride 4.3 

Dibenzo (a,h) anthracene .0091 

Tetrachloroethene 0.10 

1,1,1,2-Tetrachloroethane 0.43 
1Value derived from screening value in the document “Proposed Plan for Remedial Action at OUE, Fort Richardson, AK” 
April 2004, CH2MHill. 
Source: EPA Region 9 PRG Table 2004 
µg/L-microgram per Liter 
CoCs are bold  
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3.0 FIELD ACTIVITIES 

3.1 Sample Collection Methodologies 
 
All field activities were conducted in accordance with the Sampling and Analysis Plan (SAP), 
Former Building 762, Former Building 786, Operable Unit B (Poleline Road), and Operable 
Unit E (Armored Vehicle Maintenance Area), Technical Memorandum, August 2004. (SGI, 2004)  
 
Initial static water level measurements were collected prior to groundwater removal to establish 
groundwater elevation and drawdown.  Groundwater samples were collected utilizing the low-
flow sample collection protocol; where low-flow techniques could not be used, samples were 
collected with disposable bailers.  Sample collection time was determined once well stabilization 
parameters were achieved.  If well stabilization parameters were not achieved within the 12 data 
cells on the  USACE Alaska District Low Flow with Minimal Drawdown Form, a new form was 
used until stabilization parameters were met  (Appendix A). 

In the event individual wells contained minimal water for low flow sampling, a minimum of four 
casing volumes of water were removed or the well was purged dry using a bailer.  Groundwater 
samples were then collected after two hours had expired.  Wells that exhibited slow recharge 
during low-flow purging had drawdowns greater than 0.3', although pressure, charge, and 
exhaust settings affecting flow rates were continually adjusted. 

Low-flow groundwater pumping was accomplished with a Geotech® Bladder Pump, model 
Geo1.66SS36 and regulated using the Geotech® Geocontroller® 2.  Teflon® bonded tubing from 
the October 2004 groundwater event was stored and re-used for 2005.  Parameters were 
measured with a YSI® Model 556 flow-through multi-meter calibrated daily.  Prior to sample 
collection, the YSI® flow-through cell was removed from the sampling train and samples were 
collected directly from the Teflon® bonded tubing discharge line. 

3.2 Field Collection 
 
The first sampling event at OUE-AVMA was conducted between 18 and 19 October 2005.  
Table 3-1 provides well names, inspection information, depth to groundwater measurements in 
feet FTOC, total well depth as measured in October 2005, sampling collection methods, and 
Global Positioning Satellite (GPS) locations. Well AP-4342 had an obstruction at approximately 
70 feet below ground surface (bgs) which prevented the use of a bladder pump.  Due to the 
insufficient water column (<36”) required to measure drawdown while using a bladder pump, 
AP-4413 was sampled with a bailer.  AP-4341 had a sufficient water column but had 
insignificant recharge, therefore was bailer sampled.  Field data collected during the sampling 
event is presented in Appendix B. 
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3.3 Quality Control (QC) 
 
Five types of QC samples were collected to ensure data quality: trip blanks, field rinsate, field 
duplicates, and matrix spike/matrix spike duplicates (MS/MSD).  Appendix C contains a sample 
inventory record and laboratory data review is presented as Appendix E. 

3.3 Investigation Derived Waste (IDW) 
 
IDW generated during the project included water from well purging and equipment 
decontamination.  Wastewater was deposited into 15-gallon or 35-gallon drums and transported 
to the environmental staging facility. A total of 119 gallons (combination of purge water and 
decontamination water) were disposed of during October 2005.  All drums were labeled with 
USACE project number, point of contact (POC), date, site location, and well sampled before 
relinquishing drums for disposal. 
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Table 3-1 OUE–AVMA Well Information 
 

DEPTH TO WATER 
(feet FTOC)1  

TOTAL DEPTH 
(feet FTOC1) COLLECTION METHOD 

MONITORING 
WELL CONDITION 

October 2005 October 2005 October 2005 

GPS 
COORDINATES2 

AP-3468 Good 105.98 115.90 Bladder Pump 
N 61° 15.504’   

W 149° 43.000’ 

AP-3534 Good 105.60 140.40 Bladder Pump 
N 61° 15.503’  

 W 149° 43.004’ 

AP-3774 Good 102.52 117.60 Bladder Pump 
N 61° 15.519’  

 W 149° 43.348’ 

AP-3870 Good/CRREL 
Monitor 95.29 110.70 Bladder Pump 

N 61° 15.525’  
 W 149° 43.580’ 

AP-3871 Good 106.34 121.10 Bladder Pump 
N 61° 15.591’   

W 149° 43.146’ 

AP-3893 Good 87.36 125.60 Bladder Pump 
N 61° 15.511’  

 W 149° 42.294’ 

AP-4341 Good 63.97 68.10 Bailer4 N 61°15.379’  
 W 149°42.883’ 

AP-4342 
PVC obstructed at 
~70ft bgs. Bladder 
pump impassable 

97.02 101.90 Bailer3 N 61° 15.455’  
 W 149° 42.995’ 

AP-4411 Flush mount 
well/Good Condition 67.49 72.80 Bladder Pump 

N 61° 15.449’  
 W 149° 42.806’ 

AP-4413 Good 72.13 75.40 Bailer4 N 61° 15.385’  
 W 149° 42.952’ 

 

1 from top of casing (FTOC) 
2 World Geodetic System (WGS) 84 
3 Bladder pump was impassable in column 
4 Insufficient water to sample with low flow water bladder pump 
PVC = Poly Vinyl Chloride 
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4.0 FIELD AND ANALYTICAL METHODS 

Data obtained during the October 2005 sampling program was obtained using a combination of 
laboratory analytical methods and field parameter measurements.  The following sections detail 
these methods. 

4.1 Field Parameters 
 
The following field parameters were met before sampling commenced: 

Temperature 

The rate of contaminant uptake increases as temperature increases.  Stability is necessary to keep 
analyte concentrations static during sampling period. (USACE, 2001) 

Potential Hydrogen (pH) 

Changes in pH may lead to the precipitation of metal species.  These particulates are then 
erroneously filtered and may lead to a negative bias in the filtered sample results. (USACE, 2001) 

Conductivity 

Conductivity measurements provide an estimation of dissolved ionic matter in the water. A 
sudden change in conductivity can indicate a direct discharge or other source of pollution into 
the water. (GVSU1, 2005) 

Oxidation - Reduction Potential (ORP) 

Measuring the ORP of water indicates the tendency to accept or transfer electrons. An oxidizing 
environment is needed to convert any ammonia to nitrites and nitrates.  If nitrates or nitrites are 
tested analytes, stability is necessary to control production during sampling period. (EE, 2003) 

Dissolved Oxygen (DO) 

Changes in DO levels represent the build-up of organic wastes. A decrease in DO is usually an 
indication of an influx of an organic pollutant.  DO is a function of water temperature. (GVSU2, 
2005) 

Turbidity 

Low sample turbidity is crucial to metals analysis. High turbidity can result in a high metals 
analytical result. (USACE, 2001) 
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4.2 Analytical Methods 
Samples submitted for laboratory analysis were analyzed for Volatile Organic Compounds 
(VOC) using method SW 8260B; Dissolved metals (Iron (Fe) and Manganese (Mn)) using 
method SW 6020; Chloride, Sulfate, Nitrate, and Nitrite using method EPA 300.0; Methane, 
Ethane and Ethene using method RSK 175; and  Polynuclear Aromatic Hydrocarbons (PAHs) 
using method 8270C Selective Ion Monitoring (SIMS).   

SW 8260B – Volatile Organic Compounds (VOCs) 

This analysis provides a gas chromatograph/mass spectrometer reading of a range of volatile 
organic compounds.  It can be used to quantify a range of organic compounds that have boiling 
points below 200°C.  This range of compounds includes all CoCs for this project.  

SW 6020 – Dissolved Metals - Iron (Fe), Manganese (Mn) 

Both Fe (III) and Mn (IV) can be used as an electron acceptor during anaerobic biodegradation 
of organic carbon and therefore compete with chlorinated hydrocarbon compounds in redox 
reactions.  Elevated levels of the reduced forms of these metals (Fe III, Mn III, and Mn IV) are a 
positive indicator of anaerobic conditions conducive to the degradation of chlorinated 
hydrocarbons.   

EPA 300.0 – Chloride, Sulfate, Nitrate, and Nitrite 

Nitrate/Nitrite and Sulfate are competing electron acceptors.  In order for reductive 
dechlorination to occur, nitrate/nitrite and sulfate concentrations in the contaminated portion of 
the aquifer must be low relative to background.  Inorganic chloride accumulates as a result of 
reductive dechlorination. In aquifers with a low background of inorganic chloride, the 
concentration of inorganic chloride should increase as the chlorinated solvents degrade. (USACE 
2003) 

RSK 175 – Light Gases - Methane, Ethane, and Ethene 

The presence of methane in groundwater is indicative of strongly reducing conditions. Because 
methane is not present in fuel, the presence of methane above background concentrations in 
groundwater in contact with fuels is indicative of microbial degradation of hydrocarbons. 
Methane also is associated with spills of pure chlorinated solvents (Weaver et al., 1995). It is not 
known if the methane comes from chlorinated solvent carbon or from native dissolved organic 
carbon.  Ethane and ethene represent the end products of reductive dechlorination. (EPA 1998) 

8270C SIMS – Polynuclear Aromatic Hydrocarbons (PAHs) 

Method 8270C SIMS can be used to quantitate most neutral, acidic, and basic organic 
compounds that are soluble in methylene chloride and capable of being eluted. Such compounds 
include PAHs, chlorinated hydrocarbons and pesticides, phthalate esters, organophosphate esters, 
nitrosamines, haloethers, aldehydes, ethers, ketones, anilines, pyridines, quinolines, aromatic 
nitro compounds, and phenols, including nitrophenols. (EPA 1996b) 
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5.0 RESULTS 

Table 5-1 presents the 2005 analytical results for analytes detected during the October sampling 
period and historical sampling dates and results.  Also presented in the table for comparison are 
the EPA 2004 PRG values and the ADEC 18 Alaska Administrative Code (AAC) 75.345 Table 
C Cleanup Criteria. The ADEC clean up criteria were used to determine regulatory exceedances 
and base remedial actions. Analytes exceeding the ADEC clean up criteria or the EPA 2004 PRG 
values are shown as bold in Table 5-1. 
 
Figure 5-1 presents well locations at site OUE-AVMA, 2005 sample results, historical data, 
ADEC cleanup criteria, and EPA 2004 PRG values.  Analytes exceeding the ADEC clean up 
criteria or the EPA 2004 PRG values are shown as bold in Table 5-1.  Analytes exceeding the 
ADEC clean up criteria or the EPA 2004 PRG values are shown as bold in Figure 5-1. 
 
All wells in site OUE-AVMA were evaluated using the EPA monitored natural attenuation 
(MNA) screening protocol.  The MNA screening protocol revealed inadequate evidence of 
biodegradation in October 2005. Refer to Attachment 1 for individual MNA well results. 

Laboratory analytical results are located in Appendix D.  

5.1 SW 8260B – VOC -- Volatile Organic Compounds 
 
VOC concentrations detected during the sampling event are as follows: 

 Chloroform was detected in five of ten wells in October with concentrations ranging from 
0.320 J µg/L at AP-3468 to 2.92 µg/L at AP-3871.  

 Carbon tetrachloride was detected in six of ten wells in October with concentrations 
ranging from 0.370 J µg/L at AP-4341 to 1.08 µg/L at AP-4413.  

 Tetrachloroethene (PCE) was detected in eight of ten wells in October with 
concentrations ranging from 0.330 J+ µg/L at AP-3774 to 143 µg/L at AP-4413.   

5.2 SW 6020 – Dissolved Metals 
 
Sample volumes for dissolved metals analysis were filtered through a 0.45 micron filter cartridge 
before being decanted into laboratory containers. Dissolved metal concentrations detected during 
the sampling event are as follows: 
 

 Arsenic was detected in one of ten wells in October with a concentration of 13.5 µg/L at 
AP-3893.   

 Manganese was detected in four of ten wells in October with concentrations ranging from 
0.709 J µg/L at AP-4413 to 14.4 µg/L at AP-4341.  
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5.3 EPA 300.0 – Chloride, Sulfate, Nitrate and Nitrite 
 

Concentrations detected during the sampling event are as follows: 
 

 Chloride was not detected in any of the ten wells during October 2005. 

 Nitrate/Nitrite was detected in all ten wells in October with concentrations ranging from 
144J+ µg/L at AP-3893 to 3,470 µg/L at AP-3470.   

 Sulfate was detected in all ten wells in October with concentrations ranging from 16,400 
µg/L at AP-4411 to 25,600 µg/L at AP-3774.   

5.4 RSK 175 – Light Gases – Methane, Ethane and Ethene 
 

Methane, Ethane, and Ethene were not detected in any of the OUE-AVMA wells sampled 
during October 2005. 

5.5 Contaminant Distribution and Trends 
 
Concentrations of PCE exceeded the ADEC 18 AAC 75.345 Table C Cleanup Criteria of 5.0 
µg/L in seven wells, while eight wells exceeded the EPA 2004 PRG values for PCE.  However, 
the levels of PCE concentration have decreased from the May/June sampling event for all but 
two wells. These two wells are AP-4411 where the increase is slight and AP-4413 which showed 
a higher increase from the previous sampling event during May/June 2005.  

No detections of associated daughter products from the degradation of PCE were observed.  PCE 
was not detected in any sentinel wells outside the estimated plume boundary.  PCE trends are 
illustrated in Figure 5-2. 

Dibenzo (a,h) anthracene was not detected in well AP-3893 during October 2005.   

5.6 Monitored Natural Attenuation Evaluation (MNA)  
 
All the OUE-AVMA wells were scored using analytical parameters and a preliminary screening 
process to determine if biodegradation of PCE is occurring. (EPA 1998) Attachment 1 contains the 
results of the scoring, methodology, and interpretation of the score as it pertains to 
biodegradation of chlorinated organics. 

Using the screening process, all wells scored exhibited inadequate evidence of biodegradation of 
chlorinated solvents during the October 2005 sampling event.   
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Table 5-1 OUE-AVMA Sample Results 

Sample Dates and Results Cleanup Criteria Sample ID 
0510FROAWA 

WELL ID 

October 2005 

Analyte Analytical 
Method 

Units 
µg/L 

 March1 
2001 

August2 
2004 

October2 
2004 

May2 & 
June2 

2005 
October2 

2005 

ADEC 
Groundwater 
18AAC75.345 
Table C (µg/L) 

Preliminary 
Remediation 
Goal - 2004 

Methylene chloride SW 8260B µg/L ND (0.4) ND (5.0)B ND (5.0) ND (5.0) ND (5.0) 5 4.3 
Chloroform SW 8260B µg/L 3.5 3.26 2.70 3.00 2.92 100 0.17 AP-3871 01 

Carbon tetrachloride SW 8260B µg/L 0.044 0.52J ND (1.0) ND (1.0) 0.840J 5 0.17 
Aluminum SW 6020 µg/L  ND (100) 117 ND (100) ND (100) NA 36000 
Methylene chloride SW 8260B µg/L  ND (5.0)B ND (5.0) ND (5.0) ND (5.0) 5 4.3 
Carbon tetrachloride SW 8260B µg/L  ND (1.0) ND (1.0) ND (1.0) 0.390J 5 0.17 
Trichloroethene SW 8260B µg/L  ND (1.0) ND (1.0) ND (1.0) 0.710J 5 NA 

AP-3774 02 

Tetrachloroethene SW 8260B µg/L  ND (1.0) ND (1.0) 0.740J 0.330J+ 5 0.10 
Arsenic SW 6020 µg/L  20.7 16.9 18.3 13.5 50 .045 

AP-3893 03 
Methylene chloride SW 8260B µg/L  ND (5.0)B ND (5.0) ND (5.0) ND (5.0) 5 4.3 
Arsenic SW 6020 µg/L  3.53J ND (10) ND(10) ND (10) 50 .045 
Aluminum SW 6020 µg/L  ND (100) ND (100) 72.8J ND (100) NA 36000 
Methylene chloride SW 8260B µg/L ND (0.4) ND (5.0)B ND (5.0) ND (5.0) ND (5.0) 5 4.3 
Chloroform SW 8260B µg/L 1.6 0.54J 0.44J ND (1.0) 0.320J 100 0.17 
Chloroform (Dup.) SW 8260B µg/L   0.44J   100 0.17 
Carbon tetrachloride SW 8260B µg/L 0.055J 0.32J ND (1.0) ND (1.0) ND (1.0) 5 0.17 
Tetrachloroethene SW 8260B µg/L ND (0.4) 60 53 93.6 59.4 5 0.10 

AP-3468 04 

Tetrachloroethene (Dup.) SW 8260B µg/L   53.3   5 0.10 
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Sample ID 
0510FROAWA Sample Dates and Results Cleanup Criteria 

WELL ID 

October 2005 

Analyte Analytical 
Method 

Units 
µg/L 

 March1 
2001 

August2 
2004 

October2 
2004 

May2 & 
June2 

2005 
October2 

2005 

ADEC 
Groundwater 
18AAC75.345 
Table C (µg/L) 

Preliminary 
Remediation 
Goal - 2004 

Methylene chloride SW 8260B µg/L ND (0.4) ND (5.0)B ND (5.0) ND (5.0) ND (5.0) 5 4.3 
Chloroform SW 8260B µg/L 0.056J ND (1.0) ND ( 1.0) ND (1.0) ND (1.0) 100 0.17 
Tetrachloroethene SW 8260B µg/L 19 25.4 24.1 81.5 59.1 5 0.10 
Carbon tetrachloride SW 8260B µg/L 0.07J ND (1.0) ND (1.0) ND (1.0) ND (1.0) 5 0.17 
Methylene chloride (Dup.) SW 8260B µg/L  ND (5.0)B  ND(5.0)  5 4.3 
Carbon tetrachloride (Dup.) SW 8260B µg/L  0.42J  0.490J  5 0.17 

AP-3534 05 

Tetrachloroethene (Dup.) SW 8260B µg/L  25.4  68.1  5 0.10 
Methylene chloride SW 8260B µg/L  ND (5.0)B ND (5.0) ND (5.0) ND (5.0) 5 4.3 
Chloroform SW 8260B µg/L  ND (1.0) 0.3J 0.340J 0.350J 100 0.17 06 

Tetrachloroethene SW 8260B µg/L  ND (1.0) 0.41J ND (1.0) ND (1.0) 5 0.10 
Carbon Disulfide (Dup) SW 8260B µg/L     1.13J 3650 NA 
Chloroform (Dup) SW 8260B µg/L     .370J 100 0.17 
Carbon tetrachloride (Dup) SW 8260B µg/L     ND(1.0) 5 0.17 

AP-3870 
 

07 
(Duplicate) 

Tetrachloroethene (Dup) SW 8260B µg/L     ND(1.0) 5 0.10 
Aluminum SW 6020 µg/L  ND (100) 15100 ND (100) ND (100) NA 36000 
Arsenic SW 6020 µg/L  ND (10.0) 3.78J ND (10.0) ND (10.0) 50 .045 
Methylene chloride SW 8260B µg/L  ND (5.0)B ND (5.0) ND (5.0) ND (5.0) 5 4.3 

AP-4411 
 08 

Tetrachloroethene SW 8260B µg/L  11.2 20.4 23.9 24.6 5 0.10 
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Sample Dates and Results Cleanup Criteria 
 Sample ID 

0510FROAWA WELL 
ID 

October 2005 

Analyte Analytical 
Method  

Units 
µg/L 

March1 
2001 

August2 
2004 

October2 
2004 

May2 & 
June2 

2005 
October2 

2005 

ADEC 
Groundwater 
18AAC75.345 
Table C (µg/L) 

Preliminary 
Remediation 
Goal - 2004 

Chloroform SW 8260B µg/L  0.42J 0.38J 0.510J 0.660J 100 0.17 
Carbon tetrachloride SW 8260B µg/L  1.06 1.21 1.04 1.08 5 0.17 
Tetrachloroethene SW 8260B µg/L  175 171 120 143 5 0.10 

AP-4413 10 

1,1,1,2 Tetrachloroethane SW 8260B µg/L  0.2J ND (0.500) ND (0.500) ND (0.500) NA .43 
Aluminum SW 6020 µg/L  ND (100) 684 ND (100) ND (100) NA 36000 
Chloroform SW 8260B µg/L  ND (1.0) 0.50J 0.780J 0.780J 100 0.17 
Carbon tetrachloride SW 8260B µg/L  ND (1.0) 0.37J 0.520J 0.370J 5 0.17 

AP-4341 11 

Tetrachloroethene SW 8260B µg/L  12.7 14.6 20.8 19.0 5 0.10 
Methylene chloride SW 8260B µg/L  ND ( 5.0)B ND (5.0) ND (5.0) ND (5.0) 5 4.3 
Chloroform SW 8260B µg/L  ND (1.0) ND (1.0) 0.350J- ND (1.0) 100 0.17 
Carbon tetrachloride SW 8260B µg/L  0.58J 0.91J 0.90J- 0.680J 5 0.17 

AP-4342 
 12 

Tetrachloroethene SW 8260B µg/L  41.1 62.5 61.3J- 55.90 5 0.10 

 
NA= Not Applicable 
ND= No Analyte Detected 
J   = The quantitation is an estimate 
J-  = Analyte is present, but value may not be accurate or precise (estimated low) 

Regulatory Exceedances in Bold 
Grey cells indicate no sample taken 
1No analyte detected reported in Method Detection Limit (MDL) 
2No analyte detected reported in Practical Quantitation Limit (PQL) 
 

 
 
 
 
 

 
 



OUE-AVMA 
Final Report June 2006 

 

             22 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Intentionally Left Blank) 





OUE-AVMA 
Final Report June 2006 

 

  24 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Intentionally Left Blank) 



OUE-AVMA 
Final Report June 2006 

 

       25 

Figure 5-2 PCE vs. Time 

PCE vs Time
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Highest value taken for wells sampled twice during Aug-Oct 2002.  No sampling occurred for AP-3468 and AP-4341 during Sep-2003. 



OUE-AVMA 
Final Report June 2006 

 

       26 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Intentionally Left Blank) 
 



OUE-AVMA 
Final Report June 2006 

 

  27 

6.0 CONCLUSIONS  

The 2005 OUE-AVMA data shows an increase in PCE concentrations near the center of the 
shallow unconfined source area well AP-4413.  AP-3534, AP-4342, and AP-3468 experienced 
decreases in PCE in the area north of the contaminant source.  AP-4411 exhibited an increase in 
PCE once again.  This well has historically increased overall since June 2003.  This well has 
been added to within the estimated plume boundary.  All sentinel wells had no detections for 
PCE in October 2005.   

Well AP-3893 showed no evidence of the CoC, dibenzo (a,h) anthracene.  MNA sheets located 
in Attachment 1 suggest inadequate evidence for biodegradation of chlorinated organics for all 
wells. 



OUE-AVMA 
Final Report June 2006 

 

  28 

7.0 REFERENCES 
 

• Alaska Department of Environmental Conservation. (ADEC).  2004.  Title 18, Alaska 
Administrative Code, Chapter 75 (18 AAC 75), Oil and Other Hazardous Substances 
Pollution Control, Table C.  As amended through May 26. 

• Alaska Department of Environmental Conservation. (ADEC). 2004. Contaminated 
Sites Database. 

• Astley, B. N., A. J. Delaney, D. E. Lawson, and A. Staples. (Astley et. al.) September 
2000a. Geophysical Investigations around Buildings 35-750 and 35-752, Fort 
Richardson, Alaska.  

• CH2MHill. (CH2MHILL). March 2003. Preliminary Site Characterization Report. 

• CH2MHill (CH2M HILL).  April 2004. Remedial Investigation Report Operable Unit 
E, Fort Richardson, Alaska. 

• CH2MHILL. (CH2MHILL). September 2004.  The Proposed plan for remedial 
action at Operable Unit E Fort Richardson, Alaska. 

• ENSR. (ENSR).  1996. Preliminary Source Evaluation 2, Operable Unit D, Fort 
Richardson, Alaska. 

• EnviroEquip Product News. (EE). March 2003. ORP, Eh, SHE? I’m confused. 
http://www.enviroequip.com/quipnotes/ORP.htm 

• Environmental Protection Agency. (EPA). September, 1998. Technical Protocol for 
Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water. 

• Environmental Protection Agency (EPA), December 1996b. Method 8270C, 
Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry, 
Revision 2. 

 
• Environmental Protection Agency. (EPA). 2004. Region 9 Preliminary Remediation 

Goals. 

• Grand Valley State University. (GVSU1). 2005 Annis Water Resource Institute. 
http://www.gvsu.edu/wri/education/index.cfm?id=84170C97-9F94-DAA2-
C955E1D43C637C57 

• Grand Valley State University. (GVSU2). 2005 Annis Water Resource Institute. 
http://www.gvsu.edu/wri/education/index.cfm?id=84198D2E-E9DE-0C3C-
8000238B5527F69C 



OUE-AVMA 
Final Report June 2006 

 

  29 

• Integrated Concepts and Research Corporation.  (ICRC). July, 2003. Final Site 
Investigation Report- Buildings 762, 786, and 59000. 

• Satori Group, Inc. (SGI). August 2004. Sampling Analysis Plan Technical 
Memorandum. 

• U.S. Army Corps of Engineers. (USACE). 1990. Release Investigation at 35-752. 

• U.S. Army Corps of Engineers. (USACE). February 1, 2001. Engineer Manual 200-
1-3. 

• U.S. Army Corps of Engineers. (USACE)  April 2003.   Interim Remedial Action 
Report Operable Unit B – Poleline Road. 

• United States Geological Survey Imagery (USGS), September 10, 2002. Aerial 
Photography.  http://terraserver-usa.com/default.aspx 

• Weaver et al. (Weaver). 1995. Natural Attenuation of Trichloroethene at the St. 
Joseph, Michigan Superfund Site, EPA Project Summary: EPA/600/SV-95/001. U.S. 
EPA, Washington, D.C.  

 



 

 

 

FINAL REPORT 
FORT RICHARDSON  
OUE-AVMA 
 
 
ATTACHMENT 1: NATURAL ATTENUATION 
SCREENING  
FORT RICHARDSON, ALASKA 
         
 
  

PREPARED FOR: 

 
 
U.S. Army, Directorate of Public Works 
Contract No. W911KB-04-P-0091    
 
June 2006 
 
 
 
 
 
              
US Army  
Installation Management Agency                              Satori Group, Inc. 

               1310 E. 66th Ave., #2 
            Anchorage, AK 99518 



AP-3871

Analyte October-05
Points 

Awarded
Dissolved Oxygen (mg/L) 7.05 -3
Nitrate-Nitrite (mg/L) 1.93 0
Iron (II) (mg/L) ND (1.0) 0
Sulfate (mg/L) 22.2 0
Methane (mg/L) ND (0.005) 0
ORP (mV) 145.1 0
PCE (released) (ug/L) ND (1.0) NA
TCE (released) (ug/L) ND (1.0) NA
DCE (daughter) (ug/L)

cis-1,2-Dichloroethene ND (1.0) NA
trans-1,2-Dichloroethene ND (1.0) NA

1,1-Dichloroethene ND (1.0) NA
DCE Total 0 0

Ethene/Ethane (mg/L) ND (0.01) 0
VC (daughter) (ug/L) ND (1.0) 0

Total MNA Score -3

PQL value for Ethene/Ethane was determined by the sum of individual PQLs

2005 October OUE MNA Tables



AP-4413

Analyte October-05
Points 

Awarded
Dissolved Oxygen (mg/L) BA 0
Nitrate-Nitrite (mg/L) 3.47 0
Iron (II) (mg/L) ND (1.0) 0
Sulfate (mg/L) 23.9 0
Methane (mg/L) ND (0.005) 0
ORP (mV) BA 0
PCE (released) (ug/L) 143 NA
TCE (released) (ug/L) ND (1.0) NA
DCE (daughter) (ug/L)

cis-1,2-Dichloroethene ND (1.0) NA
trans-1,2-Dichloroethene ND (1.0) NA

1,1-Dichloroethene ND (1.0) NA
DCE Total 0 0

Ethene/Ethane (mg/L) ND (0.01) 0
VC (daughter) (ug/L) ND (1.0) 0

Total MNA Score 0

PQL value for Ethene/Ethane was determined by the sum of individual PQLs
BA =Bailer used to sample well

2005 October OUE MNA Tables



AP-4341

Analyte October-05
Points 

Awarded
Dissolved Oxygen (mg/L) BA 0
Nitrate-Nitrite (mg/L) 3.31 0
Iron (II) (mg/L) ND (1.0) 0
Sulfate (mg/L) 22 0
Methane (mg/L) ND (0.005) 0
ORP (mV) BA 0
PCE (released) (ug/L) 19 NA
TCE (released) (ug/L) ND (1.0) NA
DCE (daughter) (ug/L)

cis-1,2-Dichloroethene ND (1.0) NA
trans-1,2-Dichloroethene ND (1.0) NA

1,1-Dichloroethene ND (1.0) NA
DCE Total 0 0

Ethene/Ethane (mg/L) ND (0.01) 0
VC (daughter) (ug/L) ND (1.0) 0

Total MNA Score 0

PQL value for Ethene/Ethane was determined by the sum of individual PQLs
BA =Bailer used to sample well

2005 October OUE MNA Tables



AP-4411

Analyte October-05
Points 

Awarded
Dissolved Oxygen (mg/L) 7.75 -3
Nitrate-Nitrite (mg/L) 1.38 0
Iron (II) (mg/L) ND (1.0) 0
Sulfate (mg/L) 16.4 2
Methane (mg/L) ND (0.005) 0
ORP (mV) 219.8 0
PCE (released) (ug/L) 24.6 NA
TCE (released) (ug/L) ND (1.0) 0
DCE (daughter) (ug/L)

cis-1,2-Dichloroethene ND (1.0) NA
trans-1,2-Dichloroethene ND (1.0) NA

1,1-Dichloroethene ND (1.0) NA
DCE Total 0 0

Ethene/Ethane (mg/L) ND (0.01) 0
VC (daughter) (ug/L) ND (1.0) 0

Total MNA Score -1

PQL value for Ethene/Ethane was determined by the sum of individual PQLs

2005 October OUE MNA Tables



AP-3870

Analyte October-05
Points 

Awarded
Dissolved Oxygen (mg/L) 7.42 -3
Nitrate-Nitrite (mg/L) 2.01 0
Iron (II) (mg/L) ND (1.0) 0
Sulfate (mg/L) 23.1 0
Methane (mg/L) ND (0.005) 0
ORP (mV) 179.2 0
PCE (released) (ug/L) ND (1.0) NA
TCE (released) (ug/L) ND (1.0) 0
DCE (daughter) (ug/L)

cis-1,2-Dichloroethene ND (1.0) NA
trans-1,2-Dichloroethene ND (1.0) NA

1,1-Dichloroethene ND (1.0) NA
DCE Total 0 0

Ethene/Ethane (mg/L) ND (0.01) 0
VC (daughter) (ug/L) ND (1.0) 0

Total MNA Score -3

PQL value for Ethene/Ethane was determined by the sum of individual PQLs

2005 October OUE MNA Tables



AP-3534

Analyte October-05
Points 

Awarded
Dissolved Oxygen (mg/L) 3.55 -3
Nitrate-Nitrite (mg/L) 2.68 0
Iron (II) (mg/L) ND (1.0) 0
Sulfate (mg/L) 23.3 0
Methane (mg/L) ND (0.005) 0
ORP (mV) 142.9 0
PCE (released) (ug/L) 59.1 NA
TCE (released) (ug/L) ND (1.0) 0
DCE (daughter) (ug/L)

cis-1,2-Dichloroethene ND (1.0) NA
trans-1,2-Dichloroethene ND (1.0) NA

1,1-Dichloroethene ND (1.0) NA
DCE Total 0 0

Ethene/Ethane (mg/L) ND (0.01) 0
VC (daughter) (ug/L) ND (1.0) 0

Total MNA Score -3

PQL value for Ethene/Ethane was determined by the sum of individual PQLs

2005 October OUE MNA Tables



AP-3468

Analyte October-05
Points 

Awarded
Dissolved Oxygen (mg/L) 6.91 -3
Nitrate-Nitrite (mg/L) 2.89 0
Iron (II) (mg/L) ND (1.0) 0
Sulfate (mg/L) 25 0
Methane (mg/L) ND (0.005) 0
ORP (mV) 130.5 0
PCE (released) (ug/L) 59.4 NA
TCE (released) (ug/L) ND (1.0) NA
DCE (daughter) (ug/L)

cis-1,2-Dichloroethene ND (1.0) NA
trans-1,2-Dichloroethene ND (1.0) NA

1,1-Dichloroethene ND (1.0) NA
DCE Total 0 0

Ethene/Ethane (mg/L) ND (0.01) 0
VC (daughter) (ug/L) ND (1.0) 0

Total MNA Score -3

PQL value for Ethene/Ethane was determined by the sum of individual PQLs

2005 October OUE MNA Tables



AP-3893

Analyte October-05
Points 

Awarded
Dissolved Oxygen (mg/L) 2.4 -3
Nitrate-Nitrite (mg/L) 0.144J+ 2
Iron (II) (mg/L) ND (1.0) 0
Sulfate (mg/L) 18.5 2
Methane (mg/L) ND (0.005) 0
ORP (mV) -13.5 1
PCE (released) (ug/L) ND (1.0) NA
TCE (released) (ug/L) ND (1.0) 0
DCE (daughter) (ug/L)

cis-1,2-Dichloroethene ND (1.0) NA
trans-1,2-Dichloroethene ND (1.0) NA

1,1-Dichloroethene ND (1.0) NA
DCE Total 0 0

Ethene/Ethane (mg/L) ND (0.01) 0
VC (daughter) (ug/L) ND (1.0) 0

Total MNA Score 0

PQL value for Ethene/Ethane was determined by the sum of individual PQLs

2005 October OUE MNA Tables



AP-4342

Analyte October-05
Points 

Awarded
Dissolved Oxygen (mg/L) BA 0
Nitrate-Nitrite (mg/L) 3.02 0
Iron (II) (mg/L) ND (1.0) 0
Sulfate (mg/L) 22.4 0
Methane (mg/L) ND (0.005) 0
ORP (mV) BA 0
PCE (released) (ug/L) 55.9 NA
TCE (released) (ug/L) ND (1.0) 0
DCE (daughter) (ug/L)

cis-1,2-Dichloroethene ND (1.0) NA
trans-1,2-Dichloroethene ND (1.0) NA

1,1-Dichloroethene ND (1.0) NA
DCE Total 0 0

Ethene/Ethane (mg/L) ND (0.01) 0
VC (daughter) (ug/L) ND (1.0) 0

Total MNA Score 0

BA =Bailer used to sample well
J- = Analyte is present, but value 
may not be accurate or precise 
(estimated low)

PQL value for Ethene/Ethane was determined by the sum of individual PQLs

2005 October OUE MNA Tables



AP-3774

Analyte October-05
Points 

Awarded
Dissolved Oxygen (mg/L) 6.32 -3
Nitrate-Nitrite (mg/L) 1.84 0
Iron (II) (mg/L) ND (1.0) 0
Sulfate (mg/L) 25.6 0
Methane (mg/L) ND (0.005) 0
ORP (mV) 117.4 0
PCE (released) (ug/L) 0.330J+ NA
TCE (released) (ug/L) 0.710J NA
DCE (daughter) (ug/L)

cis-1,2-Dichloroethene ND (1.0) NA
trans-1,2-Dichloroethene ND (1.0) NA

1,1-Dichloroethene ND (1.0) NA
DCE Total 0 0

Ethene/Ethane (mg/L) ND (0.01) 0
VC (daughter) (ug/L) ND (1.0) 0

Total MNA Score -3

PQL value for Ethene/Ethane was determined by the sum of individual PQLs

2005 October OUE MNA Tables



 

 

 

FINAL REPORT  
FORT RICHARDSON  
OUE-AVMA 
 
 
APPENDIX A: LOW FLOW SAMPLING 
FORMS 

 
FORT RICHARDSON, ALASKA 
         
 
  

PREPARED FOR: 

 
 
U.S. Army, Directorate of Public Works 
Contract No. W911KB-04-P-0091    
 
June 2006 
 
 
 
 
 
              
US Army  
Installation Management Agency         

                     Satori Group, Inc. 
               1310 E. 66th Ave., #2 
            Anchorage, AK 99518 

























 

 

 

FINAL REPORT  
FORT RICHARDSON  
OUE-AVMA 
 
 
APPENDIX B: WELL DATA 
SPREADSHEETS 

 
FORT RICHARDSON, ALASKA 
         
 
  

PREPARED FOR: 

 
 
U.S. Army, Directorate of Public Works 
Contract No. W911KB-04-P-0091    
 
June 2006 
 
 
 
 
 
              
US Army  
Installation Management Agency         

                     Satori Group, Inc. 
               1310 E. 66th Ave., #2 
            Anchorage, AK 99518 



Field Data
Project Data:

Contract Number: USACE # 06-005
Project/Site Name: OUE-AVMA

Date: 10/18/2005
Location (AP): AP-3468

Sample ID: 0510FROAWA-04
Matrix: WATER

Location Data:
Sample Location:

UTM WGS84 Zone 6 X Coord Y Coord
Meters: 149  43.000 61 15.504

Field Data (From Stabilized or Last Recording Prior to Sampling):
Units

Sample Type: PRIMARY
Turbidity: 9.99 NTU

Free Phase Product: NO
Water Temperature: 6.73 Celsius

pH: 8 Standard Units
Dissolved Ox Concentrations: 6.91 mg/L

REDOX Potential: 130.5 -/+ mV
Conductivity: 395 umhos/cm

Filtered for Dissolved Metals: YES
Color: MILKY WHITE
Odor: NONE

Groundwater Level: 105.98 Feet MSL
Total Depth: 115.9



Field Data
Project Data:

Contract Number: USACE # 06-005
Project/Site Name: OUE-AVMA

Date: 10/19/2005
Location (AP): AP-4411

Sample ID: 0510FROAWA-09
Matrix: WATER

Location Data:
Sample Location:

UTM WGS84 Zone 6 X Coord Y Coord
Meters: 149  42.806 61 15.449

Field Data (From Stabilized or Last Recording Prior to Sampling):
Units

Sample Type: EQUIP. R.
Turbidity: 9.99 NTU

Free Phase Product: NO
Water Temperature: 11.52 Celsius

pH: 7.57 Standard Units
Dissolved Ox Concentrations: 7.75 mg/L

REDOX Potential: 219.8 -/+ mV
Conductivity: 503 umhos/cm

Filtered for Dissolved Metals: YES
Color: MILKY WHITE
Odor: NONE

Groundwater Level: 67.49 Feet MSL
Total Depth: 72.8



Field Data
Project Data:

Contract Number: USACE # 06-005
Project/Site Name: OUE-AVMA

Date: 10/19/2005
Location (AP): AP-4411

Sample ID: 0510FROAWA-08
Matrix: WATER

Location Data:
Sample Location:

UTM WGS84 Zone 6 X Coord Y Coord
Meters: 149  42.806 61 15.449

Field Data (From Stabilized or Last Recording Prior to Sampling):
Units

Sample Type: PRIMARY
Turbidity: 9.99 NTU

Free Phase Product: NO
Water Temperature: 11.52 Celsius

pH: 7.57 Standard Units
Dissolved Ox Concentrations: 7.75 mg/L

REDOX Potential: 219.8 -/+ mV
Conductivity: 503 umhos/cm

Filtered for Dissolved Metals: YES
Color: MILKY WHITE
Odor: NONE

Groundwater Level: 67.49 Feet MSL
Total Depth: 72.8



Field Data
Project Data:

Contract Number: USACE # 06-005
Project/Site Name: OUE-AVMA

Date: 10/19/2005
Location (AP): AP-4342

Sample ID: 0510FROAWA-12
Matrix: WATER

Location Data:
Sample Location:

UTM WGS84 Zone 6 X Coord Y Coord
Meters: 149  42.995 61 15.455

Field Data (From Stabilized or Last Recording Prior to Sampling):
Units

Sample Type: PRIMARY
Turbidity: NA NTU

Free Phase Product: NO
Water Temperature: NA Celsius

pH: NA Standard Units
Dissolved Ox Concentrations: NA mg/L

REDOX Potential: NA -/+ mV
Conductivity: NA umhos/cm

Filtered for Dissolved Metals: YES
Color: BROWN
Odor: NONE

Groundwater Level: 97.02 Feet MSL
Total Depth: 101.9



Field Data
Project Data:

Contract Number: USACE # 06-005
Project/Site Name: OUE-AVMA

Date: 10/19/2005
Location (AP): AP-4341

Sample ID: 0510FROAWA-11
Matrix: WATER

Location Data:
Sample Location:

UTM WGS84 Zone 6 X Coord Y Coord
Meters: 149  42.883 61 15.379

Field Data (From Stabilized or Last Recording Prior to Sampling):
Units

Sample Type: PRIMARY
Turbidity: NA NTU

Free Phase Product: NO
Water Temperature: NA Celsius

pH: NA Standard Units
Dissolved Ox Concentrations: NA mg/L

REDOX Potential: NA -/+ mV
Conductivity: NA umhos/cm

Filtered for Dissolved Metals: YES
Color: BROWN
Odor: NONE

Groundwater Level: 63.97 Feet MSL
Total Depth: 68.1



Field Data
Project Data:

Contract Number: USACE # 06-005
Project/Site Name: OUE-AVMA

Date: 10/18/2005
Location (AP): AP-3893

Sample ID: 0510FROAWA-03
Matrix: WATER

Location Data:
Sample Location:

UTM WGS84 Zone 6 X Coord Y Coord
Meters: 149  42.294 61 15.511

Field Data (From Stabilized or Last Recording Prior to Sampling):
Units

Sample Type: PRIMARY
Turbidity: 0.35 NTU

Free Phase Product: NO
Water Temperature: 7.22 Celsius

pH: 9 Standard Units
Dissolved Ox Concentrations: 2.4 mg/L

REDOX Potential: -13.5 -/+ mV
Conductivity: 200 umhos/cm

Filtered for Dissolved Metals: YES
Color: CLEAR
Odor: NONE

Groundwater Level: 87.36 Feet MSL
Total Depth: 125.6



Field Data
Project Data:

Contract Number: USACE # 06-005
Project/Site Name: OUE-AVMA

Date: 10/18/2005
Location (AP): AP-3871

Sample ID: 0510FROAWA-01
Matrix: WATER

Location Data:
Sample Location:

UTM WGS84 Zone 6 X Coord Y Coord
Meters: 149  43.146 61 15.591

Field Data (From Stabilized or Last Recording Prior to Sampling):
Units

Sample Type: PRIMARY
Turbidity: 0.58 NTU

Free Phase Product: NO
Water Temperature: 6.07 Celsius

pH: 8.06 Standard Units
Dissolved Ox Concentrations: 7.05 mg/L

REDOX Potential: 145.1 -/+ mV
Conductivity: 418 umhos/cm

Filtered for Dissolved Metals: YES
Color: CLEAR
Odor: NONE

Groundwater Level: 106.34 Feet MSL
Total Depth: 121.1



Field Data
Project Data:

Contract Number: USACE # 06-005
Project/Site Name: OUE-AVMA

Date: 10/19/2005
Location (AP): AP-3870

Sample ID: 0510FROAWA-06
Matrix: WATER

Location Data:
Sample Location:

UTM WGS84 Zone 6 X Coord Y Coord
Meters: 149  43.580 61 15.525

Field Data (From Stabilized or Last Recording Prior to Sampling):
Units

Sample Type: PRIMARY/MSMSD
Turbidity: 5.98 NTU

Free Phase Product: NO
Water Temperature: 8.63 Celsius

pH: 7.57 Standard Units
Dissolved Ox Concentrations: 7.42 mg/L

REDOX Potential: 179.2 -/+ mV
Conductivity: 463 umhos/cm

Filtered for Dissolved Metals: YES
Color: CLEAR
Odor: NONE

Groundwater Level: 95.29 Feet MSL
Total Depth: 110.7



Field Data
Project Data:

Contract Number: USACE # 06-005
Project/Site Name: OUE-AVMA

Date: 10/19/2005
Location (AP): AP-3870

Sample ID: 0510FROAWA-07
Matrix: WATER

Location Data:
Sample Location:

UTM WGS84 Zone 6 X Coord Y Coord
Meters: 149  43.580 61 15.525

Field Data (From Stabilized or Last Recording Prior to Sampling):
Units

Sample Type: DUPLICATE
Turbidity: 5.98 NTU

Free Phase Product: NO
Water Temperature: 8.63 Celsius

pH: 7.57 Standard Units
Dissolved Ox Concentrations: 7.42 mg/L

REDOX Potential: 179.2 -/+ mV
Conductivity: 463 umhos/cm

Filtered for Dissolved Metals: YES
Color: CLEAR
Odor: NONE

Groundwater Level: 95.29 Feet MSL
Total Depth: 110.7



Field Data
Project Data:

Contract Number: USACE # 06-005
Project/Site Name: OUE-AVMA

Date: 10/18/2005
Location (AP): AP-3774

Sample ID: 0510FROAWA-02
Matrix: WATER

Location Data:
Sample Location:

UTM WGS84 Zone 6 X Coord Y Coord
Meters: 149  43.348 61 15.519

Field Data (From Stabilized or Last Recording Prior to Sampling):
Units

Sample Type: PRIMARY
Turbidity: 0.63 NTU

Free Phase Product: NO
Water Temperature: 6.17 Celsius

pH: 8.31 Standard Units
Dissolved Ox Concentrations: 6.32 mg/L

REDOX Potential: 117.4 -/+ mV
Conductivity: 423 umhos/cm

Filtered for Dissolved Metals: YES
Color: CLEAR
Odor: NONE

Groundwater Level: 102.52 Feet MSL
Total Depth: 117.6



Field Data
Project Data:

Contract Number: USACE # 06-005
Project/Site Name: OUE-AVMA

Date: 10/18/2005
Location (AP): AP-3534

Sample ID: 0510FROAWA-05
Matrix: WATER

Location Data:
Sample Location:

UTM WGS84 Zone 6 X Coord Y Coord
Meters: 149  43.004 61 15.503

Field Data (From Stabilized or Last Recording Prior to Sampling):
Units

Sample Type: PRIMARY
Turbidity: 0.2 NTU

Free Phase Product: NO
Water Temperature: 6.15 Celsius

pH: 8.22 Standard Units
Dissolved Ox Concentrations: 3.55 mg/L

REDOX Potential: 142.9 -/+ mV
Conductivity: 266 umhos/cm

Filtered for Dissolved Metals: YES
Color: CLEAR
Odor: NONE

Groundwater Level: 105.6 Feet MSL
Total Depth; 140.4



Field Data
Project Data:

Contract Number: USACE # 06-005
Project/Site Name: OUE-AVMA

Date: 10/19/2005
Location (AP): AP-4413

Sample ID: 0510FROAWA-10
Matrix: WATER

Location Data:
Sample Location:

UTM WGS84 Zone 6 X Coord Y Coord
Meters: 149  42.952 61 15.385

Field Data (From Stabilized or Last Recording Prior to Sampling):
Units

Sample Type: PRIMARY
Turbidity: NA NTU

Free Phase Product: NO
Water Temperature: NA Celsius

pH: NA Standard Units
Dissolved Ox Concentrations: NA mg/L

REDOX Potential: NA -/+ mV
Conductivity: NA umhos/cm

Filtered for Dissolved Metals: YES
Color: BROWN
Odor: NONE

Groundwater Level: 72.13 Feet MSL
Total Depth: 75.4
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U.S. Army, Directorate of Public Works 
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June 2006 
 
 
 
 
 
              
US Army  
Installation Management Agency         

                     Satori Group, Inc. 
               1310 E. 66th Ave., #2 
            Anchorage, AK 99518 



 
 

SAMPLE TRACKING LOG 

 Fort Richardson Groundwater Monitoring Program 
 

SATORI GROUP INC. Former Building OUE, October 2005 Sampling Event 

Sample ID Actual Well 
Number 

Chain of 
Custody Well 

Number 
Date 

Actual 
Time 

Collected 

Chain of 
Custody 

Time 
Matrix Type 

0510FROAWA-01 AP-3871 AP-3871 10/18/05 1035 1035 WATER PRIMARY 
0510FROAWA-02 AP-3774 AP-3774 10/18/05 1230 1230 WATER PRIMARY 
0510FROAWA-03 AP-3893 AP-3893 10/18/05 1530 1530 WATER PRIMARY 
0510FROAWA-04 AP-3468 AP-3468 10/18/05 1700 1700 WATER PRIMARY 
0510FROAWA-05 AP-3534 AP-3534 10/18/05 1815 1815 WATER PRIMARY 
0510FROAWA-06 AP-3870 AP-3870 10/19/05 1155 1155 WATER PRIMARY_MS/MSD 
0510FROAWA-07 AP-3870 AP-3888 10/19/05 1155 1125 WATER DUPLICATE 
0510FROAWA-08 AP-4411 AP-4411 10/19/05 1440 1440 WATER PRIMARY 
0510FROAWA-09 AP-4411 AP-4411 10/19/05 1705 1705 WATER EQUIPMENT RINSE 
0510FROAWA-10 AP-4413 AP-4413 10/19/05 1735 1735 WATER PRIMARY 
0510FROAWA-11 AP-4341 AP-4341 10/19/05 1750 1750 WATER PRIMARY 
0510FROAWA-12 AP-4342 AP-4342 10/19/05 1815 1815 WATER PRIMARY 
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APPENDIX D: LABORATORY ANALYTICAL  
RESULTS 
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